Summary.-Clinical-pathologic-genetic studies were performed on 3 kindreds showing the familial atypical multiple mole-melanoma syndrome (FAMMM). Findings showed vertical transmission, including father-to-son, of cutaneous malignant melanoma and/or FAMMM moles with no sex predilection. A broad spectrum of clinical signs characterizing the phenotype ranged from an apparent lack of disease expression through minimal, moderate, and florid manifestations. An extreme example was a patient with 9 separate primary melanomas in 18 years. The FAMMM moles were histologically compound nevocellular nevi with varying degrees of dyslIasia of the melanocytes, an increased occurrence of fibroplasia, and chronic inflammation within the papillary dermis. Of further interest was marked variation in the degree of dysplasia in moles between and within families.
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These observations, when coupled with recent reports by others, are consistent with an autosomal dominant gene showing markedly variable expressivity. Management of these patients is difficult, as one cannot be certain which moles require biopsy and then, following histological study, which will require wider excision. Studies of the FAMMM syndrome should deal carefully with its natural history, including the patient's lifelong susceptibility to multiple malignant melanomas, and the possibility that cancer of other anatomic sites may be integral components of this hereditary cancer syndrome. THE FIRST description of familial cutaneous malignant melanoma (CMM) was provided by Cawley (1952) who described this disease in a father and 2 of his 3 children. It has since become apparent that a hereditary form of melanoma exists (Lynch & Krush, 1968; Lynch & Frichot, 1978; Lynch et al., 1975; Lynch, 1972 Lynch, , 1976 Anderson, 1971) . Most studies of familial melanoma have involved variably sized series of consecutively ascertained melanoma probands. The frequency of melanoma was then evaluated in their families and compared with controls. Almost uniformly lacking in these earlier studies were detailed clinical descriptions of the families, including cancer of all anatomic sites, associated diseases, and/or cutaneous anomalies. It is not surprising, therefore, that heterogeneity in familial melanoma has only recently been appreciated (Lynch & Frichot, 1978; Lynch et al., 1975) .
This report provides a detailed updating of our ongoing clinical-pathological-genetic investigations of 3 families who manifest the familial atypical multiple molemelanoma syndrome (FAMMM) (Frichot & Lynch, 1977; Lynch et al., 1978b) , also referred to as the B-K Mole Syndrome by Clark and associates Reimer et al., 1978) .
MATERIALS AND METHODS
Our standard protocol for cancer genetic investigations has been used in studies of familial melanoma (Lynch, 1972; 1976 Reimer et al., 1978) (Fig. 1 , IV-5, IV-6). However, the significance of the FAMMM phenotype was not recognized at that time; the family was subsequently evaluated in 1977 and reported as an example of the FAMMM syndrome (Lynch et al., 1978b) .
A more recent evaluation of the proband and several of his relatives was accomplished in 1979, when the proband was aged 38. Fig. 2 shows a front view and Fig. 3 a close-up of the proband's back. His clinical lesions were extremely varied, and were mostly on the trunk and proximal areas of the extremities. There were very few lesions on the exposed areas of the face and neck. The vast majority were regular, tan-to-brown macular lesions under 1 cm in diameter. There were many much darker lesions, sometimes almost black. These lesions were usually variable in outline and either macular or papular. In addition, there were a smaller number of atypical lesions, characteristically < 1 cm in diameter, oval in outline, erythaematous, and usually macular. At the periphery of the lesions, there were tanto-brown macular areas within the oval perimeters. The atypical mole in Fig. 3 (see arrow) was biopsied and showed histological features compatible with a FAMMM mole. The skin lesion was a compound nevus (Fig. 4a) . The melanocytes at the epidermal-dermal junction showed evidence of mild dysplasia. The papillary dermis (Fig. 4b) age because the proband's mother stated that this seemed to be the age of onset of moles in her 3 children (Fig. 1 , IV-4, IV-5, IV-6). This girl had shown normal growth and development, and was of average intelligence. Examination in 1979 at the age of 9 (Fig. 5b) showed a striking evolution of the lesions on her back as evidenced by the appearance of new moles. The lesions were few in number. They appeared to be slightly larger than ordinary macular and papular nevi, with varying shades of tan and brown. One of these lesions was 1 cm in diameter and appeared papular and larger than the other lesions (Fig. 5b , see arrow). This lesion was excised and histological findings were consonant with a FAMMM mole. It was a compound nevus ( Fig. 6a ). There was moderate dysplasia at the epidermal-dermal junction. The papillary dermis (Fig. 6b) showed evidence of fibroplasia and some mature-looking lymphocytes which seemed to be more numerous than in normal nevi.
One of the proband's sisters ( Fig. 1 , IV-5) was examined by one of us (HTL) in 1977. This lady showed a cutaneous phenotype which was virtually identical to that in her brother. She has had 4 histologically verified CMMs, the first of these diagnosed in 1974. We diagnosed her fourth CMM (histologically verified) on her back in 1977. A second sister (Fig. 1 , IV-6) was not personally examined by us. However, the history indicates that she also had a cutaneous phenotype strikingly similar to her brother, the proband, and her sister. Because of this history, we strongly encouraged this 29-year-old lady to be evaluated by a dermatologist, who excised multiple moles showing the characteristic findings of the FAMMM histology. A CMM was also removed from her left flank. 'I'he inother (Fig. 1 , 111-2) of these patients was examine(d by one of tus (HTIE) in 1 977 wrhen she was aged 60. She had her first (MNM at the age of 47 and a second at the age of 56. Her history indicated t,hat multiple atypical moles had previouisly been excise(1. Our examiniation did not reveal atypical moles. HowAever, histological review of the previouisly excised moles showed some of themn to be consistent with FAMMM. The proband's maternal auLnt, (Fig. 1 sistent with our original description of the FAMMM syndrome (Lynch et al., 1978b) . She had 2 verified CMMs at the age of 22. Our pathology review of her moles showed characteristic features of FAMMM (Fig. 8) . This patient's 21-year-old brother (Fig.  7 , 111-3) had 3 histologically verified CMMs. His history showed a cutaneous phenotype characteristic of the FAMMM syndrome. Review of the pathology report of his atypical moles showed them to be consistent with FAMMM histology. A sister of these patients (Fig. 7 , 111-4) had a history of CMM at the age of 26.
The proband's father (Fig. 7, 11 -2) had a history of CMM at the age of 30, and multiple atypical moles. It is of interest that the proband's mother (Fig. 7, 11-3 ) had a history of CMM at the age of 48. This is therefore an example of connubial melanoma. There was a history of melanoma in the proband's paternal grandmother (Fig. 7, 1-3 ) and was histologically verified in the proband's maternal grandfather (Fig. 7, 1-4) . A further study of this family is in progress by the National Cancer Institute.
Family 3. The proband (Fig. 9 , 11-1) had histologically verified CMM at the age of 54. Our examination revealed no evidence of the FAMMM cutaneous phenotype. This patient died of metastatic malignant melanoma at the age of 61. One of her brothers (Fig. 9, 111-3 ) had no evidence of atypical moles, but we diagnosed a basalcell carcinoma from the skin of his neck. A second brother (Fig. 9 , 111-4) had histologically verified carcinoma of the lung, from which he died at the age of 52. We had no opportunity to examine this patient. A third brother (Fig. 9 , 111-5) had a history of CMM at the age of 53, and a second (histologically verified) primary malignant neoplasm of the lung. He died from the latter at the age of 62. We did not have information about his cutaneous phenotype.
A 70-vear-old sister of the proband ( Fig. 9 , 111-6) was examined by us and found to be completely negative for the FAMMM phenotype and for any cancer. However, it is noteworthy that she had a daughter (Fig. 9 , IV-4) who had a CMM histologically verified at the age of 23, and multiple atypical moles consistent clinically and histologically with the FAMMM phenotype. This lady also had a daughter (Fig. 9 , V-1) who showed a cutaneous phenotype consistent with the FAMMM syndrome (Fig. ]1Oa) (Fig. 10a, arrow) .
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Her 2 brothers (Fig. 9 , V-2, V-3) were examined by us and each had clinical and histological evidence of the FAMMM phenotype. The proband's nephew (Fig. 9 , IV-6) had histologically verified Hodgkin's disease at the age of 28. A niece of the proband (Fig. 9 , IV-5) had a history of more than 30 atypical moles, which had been surgically removed but have not yet been examined by us. This patient has 2 children (Fig. 9 , V-4, V-5) with clinical and histological findings consistent with FAMMM.
In summary, this family showed clinical and histological evidence of the FAMMM syndrome in members of 2 generations, and CMM verified in 3 generations. A noteworthy aspect of the pedigree is that one of its members (Fig. 9, 111-6 ) showed no evidence of FAMMM, yet was the pro-FIG. 5.-Daughter (Vl) of proband in Family 1 at the age of 7 (a) and at the age of 9 (b). Though the photographs are not to the same scale, there is a clear increase in moles during this 2-year interval, with a new prominent lesion (arrow) which was popular and larger than the other lesions and which histologically was found to be a FAMMM mole (Fig. 6 ).
genitor of this syndrome and had 2 siblings (Fig. 9 , 111-1, 111-5) with CMM.
The Table summarizes the histological observations of FAMMM moles in these 3 kindreds. We have compared them with descriptions of the histopathology of the B-K moles described by Clark et al. (1978) .
DISCUSSION
Studies of the genetics of malignant melanoma in man (Lynch & Frichot, 1978) as with nearly all varieties of cancer (Lynch, 1976) have been aided significantly by animal studies. For example, Gordon (1931) , in studies on hybrid fish, showed melanoma risk to be enhanced in the F1 cross between one parent carrying a macromelanophore-spotting gene (Xiphophoros maculatus) and the other parent from a strain lacking this gene (X. hellerii). When a back cross was made between the F1 hybrid and the parent strain in which the spotting gene originated, melanoma developed which was less severe than that in the hybrid, presumably due to a protective effect of the residual genotype which had evolved in the X. maculatus strain. Finally, a back cross to the parental strain which lacked the macromelanophore gene caused severe melanosis and melanoma in progeny inheriting the macromelanophore-spotting gene but lacking "protection" from the residual genotype of the X. hellerii parent. A review of this work and others on the genetic and biochemical basis of malignant melanoma at the infra-human level included the pine snake, Drosophila, swine, dogs, horses and cattle (Siciliano & Perlmutter, 1972 At the human level, earlier studies of familial melanoma failed to give attention to clinical-pathologic differences relevant to cutaneous phenotype or associated cancer. For example, Anderson (1971) studied an aggregate of 74 documented pedigrees of familial malignant melanoma, and concluded that the genetics of this disease were complex and probably involved several autosomal loci, in addition to a possible cytoplasmic component transmitted through carrier women. Southerland (1975) identified 18 families prone to melanoma, and suggested that the genetics were consistent with an autosomal dominant gene showing incomplete penetrance. Wallace et al. (1971) studied 42 melanoma pedigrees and concluded that polygenic inheritance provided a more acceptable explanation for the genetics of this disease. Gleicher et al. (1979) reviewed the world literature on the subject and found 92 reported examples of familial melanoma. They concluded that an autosomal dominant was the best explanation for most of these reports. The fact that genetic conclusions differed among the several malignantmelanoma family studies confirms our own observation of genetic heterogeneity in this disease (Lynch et al., 1975) . We have described the clinical-pathological-genetic features in 3 families with the FAMMM syndrome. Vertical transmission, including father to son, of CMM and/or FAMMM moles was verified. There was no significant sex predilection. There was a broad spectrum of clinical signs which characterized the phenotype. These ranged from an apparent lack of disease expression in one of our genetically informative patients (Fig. 9, 111-6 ) to florid manifestations in the proband in Family 1 (Fig. 1, IV-4) . The sum total of these observations is compatible with an autosomal dominant gene of very variable expressivity.
The absence of disease in an alleged gene carrier has recently been discussed by Matsunaga (1978) Fig. 9 . The arrow in A shows an atypical mole which pathologically was a FAMMM mole, when biopsied at the age of 17. Two years later, at the age of 19 (B), this lesion has progressed (arrow) and biopsy showed histological evidence of a Clark's Level IV malignant melanoma.
of the major cancer-predisposing gene which has a more general effect on cancer susceptibility or resistance. We believe that this reasoning could explain the socalled "skipped" generation as evidenced in our informative unaffected gene "carrier" patient discussed above. We have observed this phenomenon in other dominantly inherited cancer syndromes (Lynch, 1976) . Sites of CMM in our kindreds favoured unexposed areas of the body. This was in contrast to their more frequent occurrence in sun-exposed areas in the sporadic variety of malignant melanoma (Kripke, 1979 (Lynch et al., 1978a) . The histopathology of the FAMMM moles showed them to be compound nevocellular nevi with varying degrees of dysplasia of the melanocytes. These lesions usually showed evidence of fibroplasia and chronic inflammation within the papillary dermis. There was consider-able variation in the degree of dysplasia in nevi between and within families. Specifically, certain family members had compound nevi with marked dysplasia, whilst other relatives had less dysplasia of the melanocytes.
The histological appearance of such lesions, and subsequent changes that are seen in the evolution of these lesions, favours the interpretation of an immune response in the host. This pathological process may be an expression of a similar event in halo nevi or a regressing malignant melanoma.
The features seen in these nevi are similar to the changes referred to as the B-K mole syndrome described by Clark et al. (1978) and Reimer et al. (1978) . These authors use the term "atypical melanocytic hyperplasia". This term is considered to be synonymous with "melanocytic dysplasia". Histologically, one sees individual melanocytes or clusters of melanocytes, that show cytological abnormalities. These atypical melanocytes are seen primarily at the dermal-epidermal interface. These then are melanocytes with some potential for malignant change, although the exact malignant propensity is not known.
A serious dilemma exists in the pathogenesis FAMMM, distinguishing the benign from the malignant mole. This poses a crucial question for management, namely "Which moles should you biopsy on the basis of clinical inspection and then, on the basis of histology, which require wider excision?" Unfortunately, this issue has not yet been resolved.
While the descriptive terminology of the FAMMM syndrome emphasizes its association with atypical moles and malignant melanoma, we believe that it is prudent to give additional attention to other cancer associations. For example, in Family 1 (Fig. lI) (Fig. 9) . It is important that all reports of the FAMMM syndrome include a painstaking appraisal of cancer at all anatomic sites, so that patterns of tumour associations might be recognized. It is also imperative that we explore possible relationships between the FAMMM syndrome and other familial/hereditary forms of malignant melanoma, in addition to sporadic malignant melanoma. In short, a question which requires more study is, "What is the clinical, pathological and aetiological significance of the FAMMM syndrome in relation to oncology in general and to all aetiological varieties of malignant melanoma in particular?" An important question pertains to the philosophy of treatment of FAMMMaffected patients. One particularly wonders about the role of conservative vs radical treatment of malignant melanomas. This question must be tempered by the unusually benign clinical course in some of our patients. Another issue is the need for restriction of solar radiation exposure in FAMMM patients. We must consider here data suggesting that malignant melanoma (except lentio maligna melanoma) may differ from other skin cancers in that it may be elicited by intense and shorter periods of solar radiation exposure, rather than the more frequent finding of cumulative lifetime exposure in non-melanoma skin cancer. A putative "solar circulating factor" (Lee & Merrill, 1970) has been proposed for certain malignant melanomas occurring in non-sun exposed areas. In the case of the FAMMM syndrome, this might be conditioned by the presumptive genetic proclivity to carcinogenesis in the atypical moles.
The de novo occurrences of melanoma in our patients at high risk but lacking FAMMM moles is of interest. These could be chance occurrences. However, we believe that it probably represents heterogeneity of this putative dominant pleio- (Lynch et al., 1979) .
Families of the type we have described should serve as excellent models for studies of genetic-environmental interaction in careinogenesis.
